This study is aim to determine the chemical composition and antioxidant activity 29 of the essential oil from lotus leaves. The different methods and solvents were 30 selected to extract oils from lotus leaves. About 38 components were found by 31 GC-MS analysis, representing as 12, 15-octadecatrienoic acid (34.99%), linoleic acid 32 and hexadecanoic acid. TBARS value, AV value and IV value reflected the various 33 physicochemical indexes and lipid properties of Folium nelumbinis oil. Furthermore, 34 antioxidant activities of the leaf samples were examined by FRAP and DPPH assays. 35 In all systems, twice methanol-decolorized and ultrasonic-assisted essential oil using 36 hexane solvent exhibited a higher potential activitythan than that of other extracts 37 (ethanol, ethyl acetate and petroleum ether). These results provide a clear picture of 38 the essential oils of Folium nelumbinis and demonstrate that the lotus leaves oil has an 39 huge potential as a kind of chemical additive for the food industry owing to the strong 40 antioxidant capacity. 3 41
49
Introduction 50 Lotus (Nelumbo nucifera Gaertn) is widely known not only as a large aquatic 51 herb but also as an edible vegetable and traditional medicine in Eastern Asia, 52 especially in China [1] . It belongs to the Nymphaeaceae family, which is well known 53 for its pharmacological and horticultural importance [2] . The flowers, leaves, 54 rhizomes and seeds of lotus have been used extensively. For example, lotus seeds 55 have a long history in using as a healthy food and also employing as a medicine to 56 treat some ailments, including tissue inflammation, diuretic, poison antidote, 57 emollient and skin diseases [3] . Recent years, lotus leaves are very popular in some 58 diet tea, it has weight loss and clear heat detoxification effects, and sometimes used as 59 food seasoning in Chinese food [4] . It also has been used in traditional medicine, 4 60 stopping bleeding and resolving summer heat [5, 6] . 61 To our knowledge, most of leaves are abandoned after the harvest of seeds and 62 roots every year. The annual production of leaves is more than 800,000 tons, and a 63 small amount of the leaves used as teas or traditional herbs which result in serious 64 waste of resources and environmental pollution [7] . Therefore, the study about 65 analysis of lotus leaves is very necessary. Catechin, myricetin-3-O-glucoside and 66 quercetin have been reported as its major components [8] [9] [10] . In addition, few studies 67 have examined the antioxidant of the Folium nelumbinis extract [11] . However, 68 limited information is available on the Folium nelumbinis oil and its antioxidant 69 activity. 70 The extraction process plays a significant role in the study of lotus leaves oil. 71 Conventionally, the technologies used to extract essential oil from plants usually have 72 some disadvantages such as low extract yield, long processing time, high temperature 73 as traditional hydrodistillation and organic solvent extraction [12, 13] which may take 74 some trouble. Nowadays, many new techniques have been develope to combine with 75 organic solvents including microwave-assisted extraction, supercritical fluids, 76 ultrasonic-assisted extraction, Ionic liquid and so on. To the best of our knowledge, no 77 work has been published on the antioxidant activity of lotus leaves oil extracted by 78 ultrasonic-assisted organic solvent. In the present work, the Folium nelumbinis from 79 Fujian Jianning, China were used in ultrasonic extraction with different polarity 80 solvents (n-hexane, ethanol, ethyl acetate) and compared to the soxhlet extraction 5 81 with petroleum ether. Moreover, we decided to examine the antioxidant activity of 82 each of the extract using 2-2-diphenyl-1-picryl-hydrazyl radical scavenging assay 83 (DPPH) and ferric reducing antioxidant power (FRAP) and correlate them with 84 Vitamin C as positive control. Thus, the composition of lotus leaves oil was identified 85 by GC-MS and then extraction was detected, and the lipid physicochemical property 86 was assessed including TBARS value, AV value and IV value. In addition, the 87 antioxidant capacity of lotus leaves oil on radical scavenging activity and reducing 88 power capacity were studied. Once methanol-decolorized and ultrasonic-assisted extraction 122 The samples(5 g) were soaked in methanol(1: 20, w/v) for two groups, one was 123 magnetic stirring 3 h at 40ºC, the another was shaking 3 h at 40ºC. The supernatant 124 and sediment were separated by vacuum filtration using a Buchner funnel and 7 mm 125 diameter size filter paper. The residues were extracted for another two times [17] . The 126 sediments were then collected in a 500 ml baker, and 150 ml of n-hexane was added 127 to it. After shaking in water bath for 4 h at room temperature, the sample solution was 128 extracted by ultrasonic with powder of 100 w for 1h at 40ºC. After filtration through 129 filter paper, the solvents were evaporated by rotary evaporation at 40ºC.
130
Twice methanol-decolorized and Ultrasonic-assisted extraction 131 The sample (5 g) was soaked in methanol (1: 20, w/v) for two groups and 132 repeated the above operation. After filtration, the sediment was collected and soaked 133 in methanol twice again according to the same procedure. After filtration, the 134 supernatant was then combined, evaporated and nitrogenblowed. The yellowish green 135 powders were then stored at 4ºC until application. The acid value (AV) assay followed the national standard with little 160 modification. In general, 0.02 g of sample was added to ethyl ether-isopropyl alcohol 161 mixture (2: 1), and 2 drops of thyme phenolphthalein indicator, fully shaken and 9 162 dissolved. 0.5 M standard KOH solution titrant was used to make the solution blue 163 color. Record the volume of solution and do blank control at the same time. 164 , M
136

Analysis of the oil
where X AV is Acid value, mg/g; V is the consumed volume of the 0.5 M standard 166 KOH solution, ml; V 0 is the volume of the 0.5 M standard KOH solution consumed by 167 blank determination, ml; C is the molar concentration of the standard titration 168 solution, mol/l; 56.1 is the molar mass of KOH, g/mol; M is the sample quality, g.
169
Iodine value (IV) 170 The iodine value (IV) assay followed the national standard with little 171 modification. 0.01 g of sample was added to 2 ml cyclohexane-glacial acetic acid 172 mixture (1:1), and then added 2.5 ml Wijs reagent. After 2 h in the dark, 2 ml of 173 potassium iodide solution and 15 ml of deionized water were added. Using 0.1 M 174 standard sodium thiosulfate solution titrant and adding a few drops of starch solution, 175 to titrate the solution until the iodine yellow was disappeared. Write down the volume 176 of solution and do blank control in the meantime.
Where W is Iodine value, express as the number of grams of iodine in 100 g samples, Lipid physicochemical property analysis 290 The physical and chemical properties of oil can reflect the process quality and can be developed as a kind of healthcare oil. For the further studies, we need to 382 comprehend the isolation and identification of individual essential oil compounds and 383 also need for better understanding of their mechanism of action as antioxidant in vivo. 384 
